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in children up to April 5, 2023. The quality of included RCTs was evaluated using the
risk of bias tool of Cochrane library. RevMan5.3 software was used for data analysis.
Results: Ten RCTs with a total of 1255 children were involved. Meta-analysis indi-
cated that heparin lock reduced the incidence of blockage of peripheral intravenous
catheter [OR=2.01, 95% CI (1.42,2.84), p <0.001], prolonged the duration of periph-
eral intravenous catheter indwellingIMD=-0.43, 95% CI (-0.75, -0.11), p=0.008].
There were no statistical differences in the incidence of phlebitis [OR=1.02, 95% ClI
(0.59, 1.74), p=0.95W].

Public contribution: Heparin may have more benefits in the nursing care of peripheral

intravenous catheters compared with normal saline.
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1 | BACKGROUND (Marsh et al., 2023; Xu et al., 2023). After indwelling peripheral intra-

venous catheter, it may have related complications, such as phlebitis,
Peripheral intravenous catheter is the most commonly used periph- drug exudation, catheter blockage and so on, resulting in having to

eral indwelling needle in clinic. It is a transfusion device with a length remove peripheral intravenous catheters and increase the pain of

of 2-6.cm through the peripheral vein, and the end of the catheter is
located in the peripheral vein (Alberto et al., 2023). Peripheral intra-
venous catheter is mainly used for clinical short-term drug infusion,
but due to the different stages of children's growth and development,
the direction of blood vessels in children is not clear. The puncture
and catheter lock techniques in children are different, the outcomes
of children with peripheral intravenous catheters are also different

re-puncture (Corley et al., 2023; Good et al., 2023). Therefore, the
nursing of peripheral intravenous catheters is of great significance to
the prognosis of children.

At present, there is still controversy about which kind of fluids
to choose for care of peripheral intravenous catheters in children. In
the 2021 Infusion Therapy Standards of Practice (Gorski et al., 2021),
there is no clear recommendation for which fluid is selected for

Weiying Zhang, Bigiong Wei and Mengqi Chai, Equal contributor.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2023 The Authors. Nursing Open published by John Wiley & Sons Ltd.

Nursing Open. 2024,11:e2045.
https://doi.org/10.1002/nop2.2045

wileyonlinelibrary.com/journal/nop2 1of9


https://doi.org/10.1002/nop2.2045
www.wileyonlinelibrary.com/journal/nop2
mailto:
https://orcid.org/0009-0007-4942-4639
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:uee56718@163.com

ZHANG ET AL.

ﬂl_wl LEy_NursingOpen

EEED

children. The lock solution commonly used in pre-clinical practice is
mainly normal saline and heparin sodium solution of different con-
centration. Normal saline can maintain extracellular fluid volume and
osmotic pressure, which is closely associated with the balance of so-
dium and water in the body and blood circulation (Goossens, 2015;
Thorpe et al., 2021). Its advantage is that the normal saline use is not
limited by the type of disease, it is especially suitable for patients with
bleeding tendency, disturbance of blood coagulation mechanism and
insufficiency of liver and kidney (Lok et al., 2020). Heparin saline is
a highly effective anticoagulant. Heparin sodium can reduce venous
thrombosis and maintain vascular patency, which means that hepa-
rin sodium salt solution as a flushing and sealing solution is more and
more accepted by nurses (Cook et al., 2011; Lopez-Briz et al., 2022).
At present, there are more and more studies on the lock effect of
indwelling needle, but no consensus has been reached on which kind
of lock solution can reduce the incidence of blockage and phlebitis
and prolong the indwelling time. Previous studies (Luo et al., 2013;
Qin et al., 2021) have evaluated the selection of lock solution for
peripheral intravenous catheters, but the conclusions are inconsis-
tent. Besides, the previous meta-analysis are mostly focused on the
adult population, but there are few systematic reviews in the child
population. Therefore, it is necessary to systematically search the
literature on the basis of the previous published researches, and to
evaluate the selection of heparin versus normal saline for the care
of peripheral intravenous catheters in children, to provide evidence

guidance for clinical peripheral intravenous catheters nursing care.

2 | METHODS

This present meta-analysis was conducted and reported according
to the preferred reporting items for systematic reviews and meta-
analyses (PRISMA)statement (Liberati et al., 2009).

We systematically searched the following databases: Web of
Science, Embase, Ovid, Cochrane library, Medline, China Biomedical
Literature Service system, China knowledge Network, Wanwang
and Weipu database. We searched these databases for randomized
controlled trials (RCTs) on heparin versus normal saline for the care
of peripheral intravenous catheters in children from the establish-
ment of the database to April 5, 2023. The search strategies were
as follows: (“peripheral intra venous catheter” OR “peripheral in-
dwelling needle” OR “PIVC” OR ‘“intravenous indwelling needle”
OR “venous catheter”) AND (“Heparin” OR “sodium chloride” OR
“normal saline” OR “heparin sodium” OR “flushing” OR “lock”) AND
(“child” OR “children” OR “pediatric” OR “infant” OR “newborn”). The
languages of the documents searched were limited to Chinese and
English. In addition, we analysed and traced the references included
in RCTs and related reviews, or database hints of highly relevant lit-
erature, in order to include more eligible RCTs.

The inclusion criteria of this literature were as follows: the chil-
dren were less than 18years old and were treated with peripheral
venous indwelling needle. The study was designed as RCT. Heparin
was used to lock the catheter in the intervention group and normal

saline was used in the control group. The paper reported the rele-
vant outcome indicators, such as incidence of blockage of periph-
eral intravenous catheter, the incidence of phlebitis, duration of
peripheral intravenous catheter indwelling. We excluded reviews,
case studies, and the studies that we could not extract data from the
outcome indicators.

The research quality of included RCTs was evaluated accord-
ing to the quality evaluation standard of Cochrane Handbook for
Systematic Review of Intcrventions (Version 5.1.0). The evaluation
contents of the tool were as follows: (1) whether the random method
was correct; (2) whether the allocation was hidden; (3) whether the
blind method was used; (4) reports of withdrawal or loss of follow-up,
including the number and causes of loss of follow-up; (5) inten-
tion-to-treat (ITT) analysis; (6) baseline comparability. The literature
screening and quality evaluation were carried out independently by
two researchers, and if they had different opinions, the differences
were resolved through discussion or the judgement of the third au-
thor. The data extracted from this meta-analysis include author, year
of publication, country, number of subjects, age, intervention details
and outcome indicators.

The meta-analysis was performed with RevMan5.3 software for
synthesized outcomes. Mean difference (MD) or standardized mean
difference (SMD) and its 95%confidence interval (Cl) were used for
measurement data, and ratio (OR) and 95%Cl were used as statis-
tics for curative effect analysis. Chi-square test was used to evaluate
whether there was heterogeneity in the synthesized result. If p>0.1
and IZ<50%, it was considered to be homogeneous, and a fixed ef-
fect model was selected for analysis. If p<0.0.1 and I?>>50%, het-
erogeneity was considered, and random effect model was selected.
Funnel plots and Egger tests were performed to evaluate the publi-
cation bias of synthesized outcomes. p <0.0.05 indicated that there

was statistical differences between groups.

3 | RESULTS

As shown in Figure 1, a total of 157 articles were retrieved at the
beginning of this meta-analysis, and 38 articles were initially in-
cluded by reading topics and abstracts, excluding reviews, case
reports, repeated publications and those that did not meet the inclu-
sion criteria. After reading the full text, 10 RCTs (Arnts et al., 2011,
Dai et al,, 2016; Fu et al., 2016; Li et al., 2014; Liang et al., 2019;
Upadhyay et al., 2015; Xu, 2012; Yang, 2013; Zhou et al., 2016;
Zhou, 2016) were finally included.

As indicated in Table 1, of the included 10 RCTs (Arnts
et al.,, 2011; Dai et al,, 2016; Fu et al., 2016; Li et al., 2014; Liang
et al., 2019; Upadhyay et al., 2015; Xu, 2012; Yang, 2013; Zhou
et al., 2016; Zhou, 2016), a total of 1255 children were involved, of
whom 614 children received normal saline lock for peripheral intra-
venous catheter, 641 children received heparin lock for peripheral
intravenous catheter. Most of the included studies were conducted
in the department of paediatrics in general hospitals, with children
aged from 1 to 12years old. 24G catheter size is the most commonly
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used size among the included RCTs. And 10~20U/mL heparin were
the commonly used concentration for the lock for peripheral intra-
venous catheter.

Table 1 The characteristics of included studies.

As shown in Figures 2 and 3, the 10 included RCTs all men-
tioned the use of random grouping methods, but one RCT did not
mention specific random grouping methods. None of the seven
studies mentioned whether to implement allocation concealment.
Because of the nature of catheter lock intervention, it is difficult to
implement blind method for interventionists, children and outcome
evaluators. Each study mentioned that the baseline data of the two
groups were comparable. No studies that were in high risk of bias
in other items.

Incidence of blockage of peripheral intravenous catheter All the 10
RCT reported incidence of blockage of peripheral intravenous cath-
eter, and there was no statistical heterogeneity among the results
(p=0.19, I>=28%), so the fixed effect model was used for meta-anal-
ysis. The results showed that the incidence of blockage of periph-
eral intravenous catheter in the heparin group was lower than that
of normal saline group[OR=2.01, 95% Cl (1.42,2.84), p<0.0.001,
Figure 4a).

The incidence of phlebitis Eight RCT included reported the inci-
dence of phlebitis, and there was no statistical heterogeneity among
the results (p=0.72, I>=0%), so the fixed effect model was used for
meta-analysis. The results showed that there were no statistical
differences in the incidence of phlebitis between the heparin group
and normal saline group[OR=1.02, 95% CI (0.59, 1.74), p=0.95,
Figure 4b].

Duration of peripheral intravenous catheter indwelling(days) Eight
RCT included reported the duration of peripheral intravenous cath-
eter indwelling, and there was statistical heterogeneity among the
results (p=0.72, 1?=0%), so the random effect model was used for
meta-analysis. The results showed that the duration of peripheral in-
travenous catheter indwelling in the heparin group was statistically
significant longer than that of normal saline group [MD=-0.43, 95%
Cl (-0.75,-0.11), p=0.008, Figure 4c].

As shown in Figure 5, the dots in the funnel plots of synthesized
outcomes were evenly distributed, and the results of Egger tests in-
dicated that there were no publication biases(all p>0.05).

4 | DISCUSSION

Peripheral intravenous catheter is one of the most commonly used
venous pathways in clinical treatment and care (Yeung et al., 2020).
At present, 0.9% commercialized normal saline is the most common
in the clinical lock solution for peripheral intravenous catheter, which
can greatly reduce the workload of clinical nurses and reduce their
working time, but the choice of lock solution of peripheral intrave-
nous catheter has also been a controversial topic in clinical practice
(Eghbali-Babadi et al., 2015; Roszell et al., 2018). In 2005, the sys-
tematic review (Shah et al., 2005) has shown that heparin cannot
prolong the use of peripheral intravenous catheter compared with
normal saline. In 2013, the systematic review (Kumar et al., 2013)
has concluded that the use of peripheral intravenous catheter can
statistically significantly prolong the use of heparin and reduce the
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FIGURE 2 Risk of bias graph.
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FIGURE 3 Risk of bias summary.

incidence of complications. The different conclusions above may be
related to the number of included literatures and the age differences
of the subjects, they have both included continuous infusion and
intermittent flush studies, and the included children are mostly in
3-6years old. In this study, three more recent RCTs are included, our

results have shown that heparin reduces incidence of blockage of
peripheral intravenous catheter and prolong the duration of periph-
eral intravenous catheter indwelling compared with saline lock for
peripheral intravenous catheter, heparin may be more appropriate
for the nursing care of peripheral intravenous catheter in children.
However, there is no statistically significant difference in the inci-
dence of phlebitis between heparin and normal saline. Heparin may
be more beneficial and recommended for the nursing care of periph-
eral intravenous catheter.

Peripheral intravenous catheter is a commonly used intravas-
cular catheter, which is easy to operate and can be completed by
nurses at the bedside. It is widely used in intravenous infusion
treatment. According to statistics (Yan et al., 2019), the utiliza-
tion rate of indwelling needle in China's tertiary hospitals is more
than 99%. However, in clinical practice, it is very prone to cathe-
ter blockage, drug exudation, phlebitis and other complications.
There are many reasons for these complications. This operation
requires relatively high requirements for nurses, especially in pae-
diatrics, because children cannot cooperate effectively, coupled
with children's loose skin and fragile and sensitive veins, venipunc-
ture is difficult, which must be paid great attention to (Garland
et al.,, 2005; Uslu et al., 2010). It has been recommended that
strengthen the professional training of nursing staff in the depart-
ment, unify the standard, reduce the operation error, improve the
success rate of puncture and reduce the incidence of local com-
plications. The blockage of the catheter directly affects the in-
dwelling time, and the selection of appropriate sealing solution is
the key to reduce the incidence of blockage (Ullman et al., 2022).
Some studies (Greene, 2021; Schroeder & Davis, 2020) suggest
that the lock solution of peripheral indwelling needle in children
should use normal saline because its osmotic pressure is equal to
that of blood osmotic pressure. However, normal saline does not
have anticoagulant effect in vivo, and mural thrombus may occur
when using saline to seal the tube, especially in children with blood
hypercoagulable state, there may be the risk of thromboembolism
(Shah et al., 2002; Sotnikova et al., 2020). In recent years, there
are many clinical studies on the use of different concentrations
of heparin sodium saline to seal the catheter, and have confirmed
its feasibility and safety. Heparin sodium has strong anticoagulant
effect in vivo and in vitro, and intravenous use can reduce blood
viscosity and prevent thrombosis (Ranch-Lundin et al., 2021).
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FIGURE 4 The forest plots for synthesized outcomes.

Heparin sodium diluted with normal saline can be used as indwell-
ing needle sealing solution, which can prevent blood coagulation
caused by blood reflux.

The reason for the long retention time of the peripheral intra-
venous catheter with heparin lock may be that heparin sodium is a
polysaccharide sulfuric acid vinegar anticoagulant, which is com-
posed of D-glucosamine, L-iduronic acid and D-glucuronic acid.
Sodium alginate diacetate has anticoagulant effect both in vivo
and in vitro, prolongs clotting time, and can be used as venous in-
dwelling needle sealing solution after dilution, which can prevent
blood reflux from causing blood coagulation and prevent throm-
bosis after catheterization (Moss et al., 2021). It is worth noting
that previous cases of heparin allergy have reported that if high

concentration heparin sodium saline is widely used during tube
closure, it may lead to bleeding or rare heparin-induced throm-
bocytopenia in children with coagulation dysfunction, which
makes its clinical application questioned (Han et al., 2016). Many
researchers are concerned about the complications such as coag-
ulation system disorder caused by heparin sodium saline flush-
ing. In fact, iatrogenic bleeding caused by heparin sealing is very
rare, and the metabolic half-life of heparin is in 1h-2h (Niyyar &
Lok, 2013). Some studies (Bovet et al., 2020; You et al., 2017) have
found that heparin sodium salt solution as a sealing solution is safe
and reliable, neither need to monitor blood coagulation function,
nor cause damage to other functions of the human body. The oc-
currence of phlebitis is an important complication of peripheral
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the design of blind research method is insufficient, and the outcome
data may have some deviation. Thirdly, only Chinese and English
literature reports are included in this meta-analysis, and there may
be other grey literature or other language literature reports that are
not included in the analysis. Besides, the majority of the included
studies are conducted in China, which may affect the generalizability
and applicability of the findings of this meta-analysis. Future studies
with larger sample size and from different population and areas are

warranted to analyse the role of saline and heparin on peripheral
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FIGURE 5 The funnel plots for synthesized outcomes.

intravenous catheter. The formation principle of phlebitis is that
indwelling needle, as a foreign body, causes inflammation by me-
chanical stimulation and injury of vascular intima. Inflammation ag-
gravates with the extension of indwelling time. (Zhong et al., 2017)
At the same time, the occurrence of phlebitis is related to the con-
figuration of sealing fluid, the compliance of aseptic principle in
sealing operation, the personal hygiene of the children, and the
condition of blood vessels (Rosenbluth et al., 2014).

There are some shortcomings and limitations in this meta-anal-
ysis. First of all, the sample size of the included RCTs is relatively
small, and the statistical efficiency of the researches are limited.
Secondly, the quality of the research included in RCTs is general,

5 | CONCLUSIONS

In conclusion, with 10 RCTs included, this meta-analysis has found
that heparin lock is beneficial to reduce incidence of blockage of
peripheral intravenous catheter and prolong the duration of pe-
ripheral intravenous catheter indwelling compared with saline lock,
and there is no statistically significant difference in the incidence of
phlebitis between heparin and normal saline lock. In clinical nurs-
ing, itis recommended to use heparin lock for peripheral intravenous
catheter care when there is no coagulation dysfunction for children,
which can effectively reduce the rate of blockage, prolong the dura-
tion of intravenous catheterization.

AUTHOR CONTRIBUTIONS

W Z,B W and D C designed research; W Z, BW, M C and D C con-
ducted research; M C and D C analysed data; W Z, B W and M C
wrote the first draft of manuscript; D C had primary responsibility
for final content. All authors read and approved the final manuscript.

ACKNOWLEDGEMENTS

None.

FUNDING INFORMATION
None.

CONFLICT OF INTEREST STATEMENT

The authors declare that they have no competing interests.

DATA AVAILABILITY STATEMENT
All data generated or analysed during this study are included in
this published article. The original data will be available from cor-

responding authors on reasonable request.

ETHICS STATEMENT

In this study, all methods were performed in accordance with the
relevant guidelines and regulations. Research Ethics Committee ap-
proval and consent to participate are not necessary since our study

was a meta-analysis.

ORCID

Dan Chen "= https://orcid.org/0009-0007-4942-4639


https://orcid.org/0009-0007-4942-4639
https://orcid.org/0009-0007-4942-4639

ZHANG ET AL.

ﬂl_wl LEy_NursingOpen

EEED

REFERENCES

Alberto, E. C., Mastrianni, A., Sullivan, T. M., McCarthy, K. H., Milestone,
Z.P.,Chung,L.,Cha, N.,Mapelli, E., Sippel, G. J., Marsic, |., O'Connell,
K. J., Sarcevic, A., & Burd, R. S. (2023). Factors affecting peripheral
intravenous catheter placement during pediatric trauma resuscita-
tion. The Journal of Surgical Research, 283, 241-248. https://doi.org/
10.1016/j.jss.2022.10.048

Arnts, I. J., Heijnen, J. A., Wilbers, H. T., van der Wilt, G. J., Groenewoud,
J. M., & Liem, K. D. (2011). Effectiveness of heparin solution ver-
sus normal saline in maintaining patency of intravenous locks in
neonates: A double blind randomized controlled study. Journal of
Advanced Nursing, 67(12), 2677-2685. https://doi.org/10.1111/j.
1365-2648.2011.05718.x

Bovet, J., Soudry-Faure, A., Merdji, H., Ksiazek, E., Quenot, J.-P., Meziani,
F., Cransac, A., & Helms, J. (2020). Evaluation of anti-Xa activity
after injection of a heparin lock for dialysis catheters in intensive
care: A prospective observational study. Thrombosis Research, 188,
82-84. https://doi.org/10.1016/j.thromres.2020.02.006

Cook, L., Bellini, S., & Cusson, R. M. (2011). Heparinized saline vs nor-
mal saline for maintenance of intravenous access in neonates: An
evidence-based practice change. Advances in Neonatal Care, 11(3),
208-215. https://doi.org/10.1097/ANC.0b013e31821babé1

Corley, A., Ullman, A. J,, Marsh, N., Genzel, J., Larsen, E. N., Young, E.,
Booker, C., Harris, P. N. A., & Rickard, C. M. (2023). A pilot random-
ized controlled trial of securement bundles to reduce peripheral in-
travenous catheter failure. Heart & Lung, 57, 45-53. https://doi.org/
10.1016/j.hrtIng.2022.07.015

Dai, Q., Meng, L., & Luo, B. (2016). Comparison of the effects of
three kinds of sealing solution on infantile indwelling catheter.
Contemporary Nurses, 11(6), 2-4.

Eghbali-Babadi, M., Ghadiriyan, R., & Hosseini, S. M. (2015). The effect of
saline lock on phlebitis rates of patients in cardiac care units. Iranian
Journal of Nursing and Midwifery Research, 20(4), 496-501. https://
doi.org/10.4103/1735-9066.161006

Fu, Z., Sun, Y., & Jin, F. (2016). Comparison of lock effect of two kinds
of intravenous indwelling needle in children. Gansu Medicine, 35(4),
3-5.

Garland, J. S., Alex, C. P, Henrickson, K. J., McAuliffe, T. L., & Maki, D. G.
(2005). A vancomycin-heparin lock solution for prevention of noso-
comial bloodstream infection in critically ill neonates with peripher-
ally inserted central venous catheters: A prospective, randomized
trial. Pediatrics, 116(2), e198-e205. https://doi.org/10.1542/peds.
2004-2674

Good, R. J., Diaz, E., Thomas, R., Wathen, B., & Carpenter, T. C.
(2023). Ultrasound assessment of peripheral intravenous cath-
eters by nurses in the pediatric intensive care unit. The Journal
of Vascular Access, 24(1), 71-75. https://doi.org/10.1177/11297
298211024805

Goossens, G. A. (2015). Flushing and locking of venous catheters:
Available evidence and evidence deficit. Nursing Research & Practice,
2015, 985686. https://doi.org/10.1155/2015/985686

Gorski, L. A., Hadaway, L., Hagle, M. E., Broadhurst, D., Clare, S., Kleidon,
T., Meyer, B. M., Nickel, B., Rowley, S., Sharpe, E., & Alexander, M.
(2021). Infusion therapy standards of practice, 8th Edition. Journal
of Infusion Nursing, 44(1S Suppl 1), S221-S224. https://doi.org/10.
1097/NAN.0000000000000396

Greene, E. S. (2021). Challenges in reducing the risk of infection when
accessing vascular catheters. The Journal of Hospital Infection, 113,
130-144. https://doi.org/10.1016/j.jhin.2021.03.005

Han, X., Yang, X., Huang, B., Yuan, L., & Cao, Y. (2016). Low-dose versus
high-dose heparin locks for hemodialysis catheters: A systematic
review and meta-analysis. Clinical Nephrology, 86(7), 1-8. https://
doi.org/10.5414/CN108701

Kumar, M., Vandermeer, B., Bassler, D., & Mansoor, N. (2013). Low-dose
heparin use and the patency of peripheral IV catheters in children:

A systematic review. Pediatrics, 131(3), e864-e872. https://doi.org/
10.1542/peds.2012-2403

Li, Y., Xie, S., & Yao, X. (2014). Comparison of two kinds of lock solution
in sealing effect of intravenous indwelling needle in children. Jilin
Medicine, 35(10), 2-6.

Liang, J., Lu, C., & Wang, F. (2019). Effect of two sealing methods on
intravenous indwelling needle sealing in children. Contemporary
Nurses, 26(2), 3-5.

Liberati, A., Altman, D. G., Tetzlaff, J.,, Mulrow, C., Ggtzsche, P. C,,
loannidis, J. P. A., Mike Clarke, P. J., Devereaux, J. K., & Moher, D.
(2009). The PRISMA statement for reporting systematic reviews
and meta-analyses of studies that evaluate healthcare interven-
tions: Explanation and elaboration. BMJ, 339, b2700. https://doi.
org/10.1136/bmj.b2700

Lok, C. E., Huber, T. S., Lee, T,, Shenoy, S., Yevzlin, A. S., Abreo, K., Allon,
M., Asif, A., Astor, B. C., Glickman, M. H., Graham, J., Moist, L. M.,
Rajan, D. K., Roberts, C., Vachharajani, T. J., Valentini, R. P., National
Kidney Foundation, & National Kidney, F. (2020). KDOQI Clinical
Practice Guideline for Vascular Access: 2019 Update. American
Journal of Kidney Diseases, 75(4 Suppl 2), S161-S164. https://doi.
org/10.1053/j.ajkd.2019.12.001

Lopez-Briz, E., Ruiz Garcia, V., Cabello, J. B., Bort-Marti, S., & Carbonell
Sanchis, R. (2022). Heparin versus 0.9% sodium chloride locking
for prevention of occlusion in central venous catheters in adults.
Cochrane Database of Systematic Reviews, 7(7), CD008462. https://
doi.org/10.1002/14651858.CD008462.pub4

Luo, G., Zhang, W., & Liu, F. (2013). Comparison of sealing effect of um-
bilical vein catheterization with normal saline and heparin sodium
saline in premature infants. Modern Hospital, 12(9), 79-80.

Marsh, N., Larsen, E. N., O'Brien, C., Ware, R. S., Kleidon, T. M., Groom,
P., Hewer, B., Alexandrou, E., Flynn, J., Woollett, K., & Rickard, C.
M. (2023). Safety and efficacy of midline catheters versus periph-
eral intravenous catheters: A pilot randomized controlled trial.
International Journal of Nursing Practice, 29(2), e13110. https://doi.
org/10.1111/ijn.13110

Moss, J. G., Olivia, W., Bodenham, A. R., Agarwal, R., Menne, T. F., Jones,
B. L., Heggie, R., Hill, S., Dixon-Hughes, J., Soulis, E., Germeni, E.,
Dillon, S., McCartney, E., & CAVA trial group. (2021). Central ve-
nous access devices for the delivery of systemic anticancer therapy
(CAVA): A randomised controlled trial. Lancet, 398(10298), 403-
415. https://doi.org/10.1016/50140-6736(21)00766-2

Niyyar, V. D., & Lok, C. E. (2013). Pros and cons of catheter lock solutions.
Current Opinion in Nephrology and Hypertension, 22(6), 669-674.
https://doi.org/10.1097/MNH.0b013e328365ba53

Qin, L., Yan, F., & Huang, X. (2021). Investigation on the status of indwell-
ing and sealing central venous catheters in newborns in tertiary
hospitals in Guangdong Province. International Medical and Health
Bulletin, 27(5), 6-8.

Ranch-Lundin, M., Schedin, A., & Bjorkhem-Bergman, L. (2021). Equal
effect of vancomycin lock with or without heparin in treatment of
central venous catheter related blood stream infections - an ob-
servational study in palliative home care. Infect Dis (Lond), 53(9),
719-723. https://doi.org/10.1080/23744235.2021.1922752

Rosenbluth, G., Tsang, L., Vittinghoff, E., Wilson, S., Wilson-Ganz, J., &
Auerbach, A. (2014). Impact of decreased heparin dose for flush-
lock of implanted venous access ports in pediatric oncology pa-
tients. Pediatric Blood & Cancer, 61(5), 855-858. https://doi.org/10.
1002/pbc.24949

Roszell, S. S., Rabinovich, H. B., & Smith-Miller, C. A. (2018). Maintaining
short peripheral catheter patency: A comparison of saline lock ver-
sus continuous infusion in the acute care setting. Journal of Infusion
Nursing, 41(3), 165-169. https://doi.org/10.1097/NAN.00000
00000000276

Schroeder, S. K., & Davis, M. M. (2020). The future of vascular access
in children. Pediatrics, 145(Suppl 3), S5300-S301. https://doi.org/10.
1542/peds.2019-3474Q


https://doi.org/10.1016/j.jss.2022.10.048
https://doi.org/10.1016/j.jss.2022.10.048
https://doi.org/10.1111/j.1365-2648.2011.05718.x
https://doi.org/10.1111/j.1365-2648.2011.05718.x
https://doi.org/10.1016/j.thromres.2020.02.006
https://doi.org/10.1097/ANC.0b013e31821bab61
https://doi.org/10.1016/j.hrtlng.2022.07.015
https://doi.org/10.1016/j.hrtlng.2022.07.015
https://doi.org/10.4103/1735-9066.161006
https://doi.org/10.4103/1735-9066.161006
https://doi.org/10.1542/peds.2004-2674
https://doi.org/10.1542/peds.2004-2674
https://doi.org/10.1177/11297298211024805
https://doi.org/10.1177/11297298211024805
https://doi.org/10.1155/2015/985686
https://doi.org/10.1097/NAN.0000000000000396
https://doi.org/10.1097/NAN.0000000000000396
https://doi.org/10.1016/j.jhin.2021.03.005
https://doi.org/10.5414/CN108701
https://doi.org/10.5414/CN108701
https://doi.org/10.1542/peds.2012-2403
https://doi.org/10.1542/peds.2012-2403
https://doi.org/10.1136/bmj.b2700
https://doi.org/10.1136/bmj.b2700
https://doi.org/10.1053/j.ajkd.2019.12.001
https://doi.org/10.1053/j.ajkd.2019.12.001
https://doi.org/10.1002/14651858.CD008462.pub4
https://doi.org/10.1002/14651858.CD008462.pub4
https://doi.org/10.1111/ijn.13110
https://doi.org/10.1111/ijn.13110
https://doi.org/10.1016/S0140-6736(21)00766-2
https://doi.org/10.1097/MNH.0b013e328365ba53
https://doi.org/10.1080/23744235.2021.1922752
https://doi.org/10.1002/pbc.24949
https://doi.org/10.1002/pbc.24949
https://doi.org/10.1097/NAN.0000000000000276
https://doi.org/10.1097/NAN.0000000000000276
https://doi.org/10.1542/peds.2019-3474Q
https://doi.org/10.1542/peds.2019-3474Q

ZHANG ET AL.

Shah, P. S., Ng, E., & Sinha, A. K. (2002). Heparin for prolonging periph-
eral intravenous catheter use in neonates. Cochrane Database of
Systematic Reviews, 23, CD002774. https://doi.org/10.1002/14651
858.CD002774

Shah, P. S., Ng, E., & Sinha, A. K. (2005). Heparin for prolonging pe-
ripheral intravenous catheter use in neonates. Cochrane Database
Syst Rev(4), CDO002774. https://doi.org/10.1002/14651858.
CDO002774.pub2

Sotnikova, C., Fasoi, G., Efstathiou, F., Kaba, E., Bourazani, M., & Kelesi,
M. (2020). The efficacy of Normal saline (N/S 0.9%) versus heparin
solution in maintaining patency of peripheral venous catheter and
avoiding complications: A systematic review. Mater Sociomed, 32(1),
29-34. https://doi.org/10.5455/msm.2020.32.29-34

Thorpe, M., Berry, W., & Soper, J. (2021). Duration of peripheral intrave-
nous catheter patency in children. Paediatrics & Child Health, 26(1),
32-34. https://doi.org/10.1093/pch/pxaa038

Ullman, A. J., Edwards, R., Walker, R., Roy, J., Paton, A., Rickard, C. M.,
Cooke, M., Bradford, N., Gibson, V., Cattanach, P., Paterson, R. S.,
Takashima, M., Byrnes, J., Keogh, S., & Kleidon, T. (2022). Routine
catheter lock solutions in pediatric cancer care: A pilot randomized
controlled trial of heparin vs saline. Cancer Nursing, 45(6), 438-446.
https://doi.org/10.1097/NCC.0000000000001053

Upadhyay, A., Verma, K. K., Lal, P, Chawla, D., & Sreenivas, V. (2015).
Heparin for prolonging peripheral intravenous catheter use in ne-
onates: A randomized controlled trial. Journal of Perinatology, 35(4),
274-277. https://doi.org/10.1038/jp.2014.203

Uslu, S., Ozdemir, H., Comert, S., Bolat, F., & Nuhoglu, A. (2010).
The effect of low-dose heparin on maintaining peripherally
inserted percutaneous central venous catheters in neonates.
Journal of Perinatology, 30(12), 794-799. https://doi.org/10.
1038/jp.2010.46

Xu, G. (2012). Clinical analysis of sealing technique of intravenous in-
dwelling needle in children. Journal of Clinical Rational Drug Use,
14(5), 62-63.

Xu, H. G., Keogh, S., Ullman, A. J., Marsh, N., Tobiano, G., Rickard, C. M.,
Clark, J., & Griffin, B. (2023). Implementation frameworks, strate-
gies and outcomes used in peripheral intravenous catheter studies:

N inaO 9of 9
ursingLpen ~ _WI LEY

A systematic review. Journal of Clinical Nursing, 32, 6706-6722.
https://doi.org/10.1111/jocn.16671

Yan, W., Li, C., & Shuangyan, L. (2019). Investigation and countermea-
sures on the use and maintenance of intravenous infusion tools in
Shaanxi cancer hospital. Clinical Medical Research and Practice, 4(3),
3-6.

Yang, Q. (2013). Clinical analysis of venous indwelling needle sealing
technique in 58 children Chinese. PharmacoEconomics, 18(2), 2-4.

Yeung, F., Miller, M. R., Ojha, R., McKelvie, B., Poonai, N., Bock, D. E.,
Cameron, S., & Taheri, S. (2020). Saline-lock versus continuous in-
fusion: Maintaining peripheral intravenous catheter access in chil-
dren. Hospital Pediatrics, 10(12), 1038-1043. https://doi.org/10.
1542/hpeds.2020-0137

You, T., Jiang, J., Chen, J., Xu, W., Xiang, L., & Jiao, Y. (2017). Necessity of
heparin for maintaining peripheral venous catheters: A systematic
review and meta-analysis. Experimental and Therapeutic Medicine,
14(2), 1675-1684. https://doi.org/10.3892/etm.2017.4706

Zhong, L., Wang, H.-L., Bo, X,, Yuan, Y., Wang, X., Zhang, Y.-Y., Ji, L., Pan,
Z.-M., & Zhan-Sheng, H. (2017). Normal saline versus heparin for
patency of central venous catheters in adult patients - a systematic
review and meta-analysis. Critical Care, 21(1), 5. https://doi.org/10.
1186/s13054-016-1585-x

Zhou, B., Zhou, Q., & Wei, S. (2016). Lock effect of two kinds of neona-
tal venous indwelling catheter. Chinese and Foreign Women's Health
Research, 42(16), 2-4.

Zhou, L. (2016). Selection of lock solution for intravenous indwelling
needle in children. China Medical Guide, 14(27), 2-5.

How to cite this article: Zhang, W., Wei, B., Chai, M., & Chen, D.
(2024). Heparin versus normal saline for the care of peripheral
intravenous catheters in children: A meta-analysis. Nursing
Open, 11, e2045. https://doi.org/10.1002/nop2.2045



https://doi.org/10.1002/14651858.CD002774
https://doi.org/10.1002/14651858.CD002774
https://doi.org/10.1002/14651858.CD002774.pub2
https://doi.org/10.1002/14651858.CD002774.pub2
https://doi.org/10.5455/msm.2020.32.29-34
https://doi.org/10.1093/pch/pxaa038
https://doi.org/10.1097/NCC.0000000000001053
https://doi.org/10.1038/jp.2014.203
https://doi.org/10.1038/jp.2010.46
https://doi.org/10.1038/jp.2010.46
https://doi.org/10.1111/jocn.16671
https://doi.org/10.1542/hpeds.2020-0137
https://doi.org/10.1542/hpeds.2020-0137
https://doi.org/10.3892/etm.2017.4706
https://doi.org/10.1186/s13054-016-1585-x
https://doi.org/10.1186/s13054-016-1585-x
https://doi.org/10.1002/nop2.2045

	Heparin versus normal saline for the care of peripheral intravenous catheters in children: A meta-analysis
	Abstract
	1|BACKGROUND
	2|METHODS
	3|RESULTS
	4|DISCUSSION
	5|CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	ACKNO​WLE​DGE​MENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	REFERENCES


